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(57)Abstract: 

PURPOSE: To provide a power source for 
electrostatically chucking to effectively discharge the 
stored charge of an electrostatic chuck to effectively 
release a semiconductor wafer at the time of releasing 
even if there is a difference of small charging 
characteristics of semiconductor wafers. 
CONSTITUTION: At the time of releasing a 
semiconductor wafer, the characteristics of the wafer is 
considered, a desired vibration waveform signal from a 
vibration waveform signal generator 118 and a desired 
attenuation waveform signal from an attenuation 
waveform signal generator 120 are combined by a 
multiplier 1 17 to selectively generate a desired 
attenuating vibration waveform, the output of a power 
source for the chuck is fed back by an output divider 104 and a subtracter 111, controlled to 
be fed back by a closed loop between control input signal and the output, and the voltage of 
the accurate attenuation vibrating waveform is output. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An electrical potential difference is impressed to the bottom electrode of the above which 
prepared the electrostatic chuck which consists of a dielectric among the upper electrode of the pair 
countered and prepared in the vacuum chamber of semiconductor fabrication machines and equipment, 
and a bottom electrode so that it might intervene between semi-conductor wafers. It is the power source 
for electrostatic chucks of semiconductor fabrication machines and equipment from which adsorb a 
semi-conductor wafer and this is made to secede by being charged and making the above-mentioned 
electrostatic chuck discharge. A direct-current main power supply, The power transistor for switching 
which opens and closes this direct-current main power supply, and the pressure-up transformer which 
carries out the pressure up of the input of this power transistor, The rectification / polar change-over 
section which performs rectification and a polar switch of this pressure-up transformer of an output, The 
filter circuit section which carries out smooth [ of the rectification output of this rectification / polar 
change-over section ], and the feeder circuit section which impresses the output voltage of this filter 
circuit section to an above top electrode and a bottom electrode, The output short circuit section which 
short-circuits the output of this feeder circuit section, and the control amplifier for PWM which performs 
ON / off control of the above-mentioned power transistor for switching, The oscillatory wave form 
signal generator which generates alternatively two or more oscillatory wave form signals, and the 
attenuated wave train signal generator which generates alternatively two or more attenuated wave train 
signals, The multiplication section which carries out the multiplication of the above-mentioned 
oscillatory wave form signal and the attenuated wave train signal, and generates a damping-oscillation 
signal, The signal change-over section which supplies the damping-oscillation signal of the above- 
mentioned multiplication section for the predetermined adsorption tense signal for adsorption at the 
above-mentioned control amplifier for PWM, respectively at the time of the above-mentioned balking at 
the time of the above-mentioned adsorption, The power source for electrostatic chucks of semiconductor 
fabrication machines and equipment equipped with the polar change-over control section which 
performs a polar switch of the above-mentioned rectification / polar change-over section according to 
the output of the above-mentioned signal change-over section, and the negative feedback circuit section 
which carries out negative feedback of the output of the above-mentioned feeder circuit section as an 
input of the above-mentioned control amplifier for PWM. 

[Claim 2] The power source for electrostatic chucks of the semiconductor fabrication machines and 
equipment according to claim 1 characterized by having further the neutral zone generating section from 
which it is made for predetermined time and an output to serve as zero potential on the output polarity 
switch point of the above-mentioned pressure-up transformer. 

[Claim 3] It is prepared in the upper electrode countered and prepared and a bottom electrode, and a 
bottom [ this ] electrode, and by charging and discharging The optical switching element which connects 
electrically with this too hastily the electrostatic chuck which adsorbs a semi-conductor wafer 
electrostatic and is made to secede from it, and the bottom electrode of the above and an electrostatic 
chuck, The transparent window part prepared in the chamber which contains each above-mentioned part, 
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and the above-mentioned chamber for supplying the optical control signal which controls ON/OFF of 
the above-mentioned optical switching element from this chamber exterior, Semiconductor fabrication 
machines and equipment equipped with' the light-emitting part formed in the exterior of the above- 
mentioned chamber which generates the above-mentioned optical control signal. 
[Claim 4] Semiconductor fabrication machines and equipment according to claim 3 characterized by the 
above-mentioned electrostatic chuck equipping the field of the electrostatic chuck electrically connected 
with the above-mentioned optical switching element with the electrode pattern which has the 
configuration which spreads in homogeneity. 

[Claim 5] A direct-current main power supply and the power transistor for switching which open and 
close this direct-current main power supply, The pressure-up transformer which carries out the pressure 
up of the input of this power transistor, and the rectification / polar change-over section which performs 
rectification and a polar switch of this pressure-up transformer of an output, The filter circuit section 
which carries out smooth [ of the rectification output of this rectification / polar change-over section ], 
and the feeder circuit section which impresses the output voltage of this filter circuit section to an above 
top electrode and a bottom electrode, The output short circuit section which short-circuits the output of 
this feeder circuit section, and the control amplifier for PWM which performs ON / off control of the 
above-mentioned power transistor for switching, The oscillatory wave form signal generator which 
generates alternatively two or more oscillatory wave form signals, and the attenuated wave train signal 
generator which generates alternatively two or more attenuated wave train signals, The multiplication 
section which carries out the multiplication of the above-mentioned oscillatory wave form signal and the 
attenuated wave train signal, and generates a damping-oscillation signal, The signal change-over section 
which supplies the damping-oscillation signal of the above-mentioned multiplication section for the 
predetermined adsorption tense signal for adsorption at the above-mentioned control amplifier for 
PWM, respectively at the time of the above-mentioned balking at the time of the above-mentioned 
adsorption, The polar change-over control section which performs a polar switch of the above- 
mentioned rectification / polar change-over section according to the output of the above-mentioned 
signal change-over section, the negative feedback circuit section which carries out negative feedback of 
the output of the above-mentioned feeder circuit section as an input of the above-mentioned control 
amplifier for PWM - since ~ the semiconductor fabrication machines and equipment according to claim 
3 or 4 characterized by having the becoming power source for electrostatic chucks. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power source for electrostatic chucks for the 
electrostatic chuck of semiconductor fabrication machines and equipment which adsorbs especially a 
semi-conductor wafer electrostatic and is made to fix etc. 
[0002] 

[Description of the Prior Art] There is for example, plasma treatment equipment as this kind of 
semiconductor fabrication machines and equipment. The configuration of the electrode with which the 
electrostatic chuck of plasma treatment equipment was prepared is shown in drawing 9 . (a) of drawing 9 
shows the electrostatic chuck of a unipolar type, and (b) shows an electrostatic bipolar type chuck. 
[0003] In drawing 9 , the power source for electrostatic chucks 50, 50a, and 50b were indicated to be 
equivalent, and 51,51a and 51b show the plasma discharge electrode in the vacuum chamber (not 
shown) of a BURAZUMA processor. The electrostatic chuck made from a ceramic to which 52 added 
titanium oxide to the alumina ceramic, the semi-conductor wafer with which 53 is adsorbed by this 
electrostatic by this electrostatic chuck 52, and 54 show the equivalent resistance (Rp) of the plasma. 
[0004] Next, the conventional actuation is explained with reference to the wave form chart of drawing 
10 . In such a configuration, if applied voltage (about -500- -1000 V) as shown in the plasma discharge 
electrodes 51,51a, and 51b which formed the electrostatic chuck 52 at (a) of drawing 10 from the power 
sources 50, 50a, and 50b for electrostatic chucks is given, between the semi-conductor wafer 53 and the 
electrostatic chuck 52, electrostatic force (Coulomb force) will work and the semi-conductor wafer 53 
will be adsorbed by the electrostatic chuck 52. Consequently, adhesion immobilization of the semi- 
conductor wafer 53 is strongly carried out to the plasma discharge electrodes (bottom electrode) 51,51a, 
and 51b with which the electrostatic chuck 52 is formed. 

[0005] Usually, the thin slot is formed in the faying surface and uniform cooling of a sink and a semi- 
conductor wafer is measured for inert gas, such as helium. In order to measure the homogeneity of the 
temperature distribution within a semi-conductor wafer side, the homogeneity of the adsorption power 
of an electrostatic chuck is also required. Usually, electrostatic force (Coulomb force) is shown by the 
degree type. 
[0006] 

F= (1/2), epsilon-(V/d) 2 (1) [0007] Here, in a suction force and epsilon, a dielectric constant and V 

express applied voltage and d expresses [ F ] spacing. Generally the electrostatic chuck is told that the 
adsorption power by the leakage current of an electrostatic chuck is working in addition to this Coulomb 
force (Johnson, the Ra Bee force). For this reason, bigger adsorption power than a formula (1) is 
acquired. 

[0008] Next, in canceling adsorption power and making it secede from the semi-conductor wafer 53, as 
shown in (b) of drawing 10 , a power outlet is short-circuited first, and as shown in (a) after that, it 
impresses a forward electrical potential difference at reversed polarity, i.e., here, (c) of drawing 10 
shows change of a suction force after adsorbing the semi-conductor wafer 53 until it makes it break 
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away. 

[0009] Moreover, there is also a, method of impressing the electrical potential difference of damping 
oscillation as shown in JP,62-44332,A, JP,1-112745,A, and JP,4-246843,A at the time of balking. 
Furthermore, a charge is made to discharge to JP,5-74920,A and the approach of carrying out easy [ of 
the balking ] is described to it by by connecting lead wire to a semi-conductor wafer and an electrode, 
pulling these out to the chamber exterior, and connecting through resistance. 
[0010] 

[Problem(s) to be Solved by the Invention] With the above conventional power sources for electrostatic 
chucks The electrical potential difference of -500-1 000 V (a polarity — forward and negative - although 
any are sufficient, in plasma treatment equipment, negative polarity is used well) is impressed at the 
time of adsorption. After making it adsorb and completing etching etc., straight polarity tends to be 
impressed in reversed polarity and this case after the short circuit of a power outlet, and it is going to 
negate the charge charge within an electrostatic chuck, but if a setup of the impression time amount of 
reversed polarity is difficult for this and too long, adsorption power will generate it again. The part of A 
of the property curve of (c) of drawing 10 shows this. Thus, there was a trouble that control of the 
reversed-polarity impression time amount at the time of balking was difficult, according to the 
difference of the very small property of the adsorbate (here semi-conductor wafer). 
[001 1] Moreover, lead wire was connected to the semi-conductor wafer and the electrode, like JP,5- 
74920,A, when making a charge discharge by pulling these out to the chamber exterior and connecting, 
the electric wire needed to be drawn in the chamber, this lead wire might gather the noise, malfunction 
might be caused, and there were troubles, like the structure of semiconductor fabrication machines and 
equipment also becomes complicated. 

[0012] Even if this invention was made in order to cancel the above troubles, and the difference of a 
very small electrification property is in the adsorbate, i.e., a semi-conductor wafer, it aims at offering the 
power source for electrostatic chucks which makes the charge charge of an electrostatic chuck discharge 
so that balking can be ensured at the time of balking. Moreover, this invention aims at offering the 
semiconductor fabrication machines and equipment which can pull out the charge charge of an 
electrostatic chuck and can be performed without an electric wire by control from the outside of a 
chamber. 
[0013] 

[Means for Solving the Problem] An example is taken by the above-mentioned purpose. Invention of the 
1st of this invention An electrical potential difference is impressed to the bottom electrode of the above 
which prepared the electrostatic chuck which consists of a dielectric among the upper electrode of the 
pair countered and prepared in the vacuum chamber of semiconductor fabrication machines and 
equipment, and a bottom electrode so that it might intervene between semi-conductor wafers. It is the 
power source for electrostatic chucks of semiconductor fabrication machines and equipment from which 
adsorb a semi-conductor wafer and this is made to secede by being charged and making the above- 
mentioned electrostatic chuck discharge. A direct-current main power supply, The power transistor for 
switching which opens and closes this direct-current main power supply, and the pressure-up 
transformer which carries out the pressure up of the input of this power transistor, The rectification / 
polar change-over section which performs rectification and a polar switch of this pressure-up 
transformer of an output, The filter circuit section which carries out smooth [ of the rectification output 
of this rectification / polar change-over section ], and the feeder circuit section which impresses the 
output voltage of this filter circuit section to an above top electrode and a bottom electrode, The output 
short circuit section which short-circuits the output of this feeder circuit section, and the control 
amplifier for PWM which performs ON / off control of the above-mentioned power transistor for 
switching, The oscillatory wave form signal generator which generates alternatively two or more 
oscillatory wave form signals, and the attenuated wave train signal generator which generates 
alternatively two or more attenuated wave train signals, The multiplication section which carries out the 
multiplication of the above-mentioned oscillatory wave form signal and the attenuated wave train signal, 
and generates a damping-oscillation signal, The signal change-over section which supplies the damping- 
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oscillation signal of the above-mentioned multiplication section for the predetermined adsorption tense 
signal for adsorption at the above-mentioned control amplifier for PWM, respectively at the time of the 
above-mentioned balking at the time of the above-mentioned adsorption, It is in the power source for 
electrostatic chucks of semiconductor fabrication machines and equipment equipped with the polar 
change-over control section which performs a polar switch of the above-mentioned rectification / polar 
change-over section according to the output of the above-mentioned signal change-over section, and the 
negative feedback circuit section which carries out negative feedback of the output of the above- 
mentioned feeder circuit section as an input of the above-mentioned control amplifier for PWM 
[0014] Invention of the 2nd of this invention is the output polarity switch point of the above-mentioned 
pressure-up transformer, and is in the power source for electrostatic chucks of the semiconductor 
fabrication machines and equipment according to claim 1 characterized by having further predetermined 
time and the neutral zone generating section from which it is made for an output to serve as zero 
potential. 

[0015] Invention of the 3rd of this invention is prepared in the upper electrode prepared face to face and 
a bottom electrode, and a bottom [ this ] electrode, and by charging and discharging The optical 
switching element which connects electrically with this too hastily the electrostatic chuck which adsorbs 
a semi-conductor wafer electrostatic and is made to secede from it, and the bottom electrode of the 
above and an electrostatic chuck, The transparent window part prepared in the chamber which contains 
each above-mentioned part, and the above-mentioned chamber for supplying the optical control signal 
which controls ON/OFF of the above-mentioned optical switching element from this chamber exterior, 
It is in semiconductor fabrication machines and equipment equipped with the light-emitting part formed 
in the exterior of the above-mentioned chamber which generates the above-mentioned optical control 
signal. 

[0016] Invention of the 4th of this invention has the above-mentioned electrostatic chuck in the 
semiconductor fabrication machines and equipment according to claim 3 characterized by equipping the 
field of the electrostatic chuck electrically connected with the above-mentioned optical switching 
element with the electrode pattern which has the configuration which spreads in homogeneity. 
[0017] The power transistor for switching with which invention of the 5th of this invention opens and 
closes a direct-current main power supply and this direct-current main power supply, The pressure-up 
transformer which carries out the pressure up of the input of this power transistor, and the rectification / 
polar change-over section which performs rectification and a polar switch of this pressure-up 
transformer of an output, The filter circuit section which carries out smooth [ of the rectification output 
of this rectification / polar change-over section ], and the feeder circuit section which impresses the 
output voltage of this filter circuit section to an above top electrode and a bottom electrode, The output 
short circuit section which short-circuits the output of this feeder circuit section, and the control 
amplifier for PWM which performs ON / off control of the above-mentioned power transistor for 
switching, The oscillatory wave form signal generator which generates alternatively two or more 
oscillatory wave form signals, and the attenuated wave train signal generator which generates 
alternatively two or more attenuated wave train signals, The multiplication section which carries out the 
multiplication of the above-mentioned oscillatory wave form signal and the attenuated wave train signal, 
and generates a damping-oscillation signal, The signal change-over section which supplies the damping- 
oscillation signal of the above-mentioned multiplication section for the predetermined adsorption tense 
signal for adsorption at the above-mentioned control amplifier for PWM, respectively at the time of the 
above-mentioned balking at the time of the above-mentioned adsorption, The polar change-over control 
section which performs a polar switch of the above-mentioned rectification / polar change-over section 
according to the output of the above-mentioned signal change-over section, the negative feedback circuit 
section which carries out negative feedback of the output of the above-mentioned feeder circuit section 
as an input of the above-mentioned control amplifier for PWM - since - it is in the semiconductor 
fabrication machines and equipment according to claim 3 or 4 characterized by having the becoming 
power source for electrostatic chucks. 
[0018] 
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[Function] In invention of the 1st of this invention, the more exact electrical potential difference of a 
damped-oscillation wave can be ^outputted by being able to choose the desired output of a damped- 
oscillation wave at the time of semi-conductor wafer balking, and being able to generate in consideration 
of the property of a semi-conductor wafer, at it, and feeding back the output of the power source for 
electrostatic chucks, constituting a closed loop between control input signals, and performing feedback 
control. 

[0019] In invention of the 2nd of this invention, when vibration of a damping-oscillation signal forms a 
neutral zone in the point which switches to forward and negative and cuts and replaces the polarity of an 
output side with the time amount of this neutral zone at the time of balking, stabilization of control of a 
transition stage can be measured. 

[0020] Since the optical switching element which can control by invention of the 3rd of this invention 
with light as a component for connecting a bottom power source with an electrostatic chuck too hastily 
compulsorily was used carrying out incidence of the light from the chamber exterior control - it can 
carry out - thereby - the inside of a chamber - an electric wire - a lead-in - there are nothings, and 
discharge of an electrostatic chuck can be controlled, malfunction of the component for a short circuit 
can be prevented, and the structure of semiconductor fabrication machines and equipment does not 
become complicated, either 

[0021] In invention of the 4th of this invention, since it was made to short-circuit a bottom electrode 
with an electrostatic chuck compulsorily to the field where the semi-conductor wafer of an electrostatic 
chuck adsorbs by preparing the electrode pattern which spreads in homogeneity in this field, connecting 
an optical switching element to this, and making an optical switching element into switch-on, the charge 
charge of an electrostatic chuck can be made to discharge to homogeneity efficiently, as a result it can 
secede from a positive semi-conductor wafer to it. 

[0022] In the semiconductor fabrication machines and equipment which prepared the optical switching 
element which short-circuits an electrostatic chuck and a bottom power source in invention of the 5th of 
this invention The power source for electrostatic chucks shall be depended on this invention. At the time 
of the power-source short circuit after semi-conductor wafer adsorption It is made to discharge by the 
electrostatic chuck still more efficiently and correctly by also making an optical switching element into 
switch-on, and short-circuiting a bottom electrode with an electrostatic chuck at the same time it closes 
the contact for a short circuit and short-circuits the power outlet of the power source for electrostatic 
chucks. 
[0023] 

[Example] Hereafter, the example of this invention is explained according to drawing. 
Example 1 . drawing 1 is drawing showing the configuration of semiconductor fabrication machines and 
equipment equipped with the power source for electrostatic chucks by one example of this invention, 
mentions plasma treatment equipment as an example, and explains it here. For bellows and 9, as for the 
power source for electrostatic chucks, and 1 1, in drawing 1 , an exhaust port and 10 are [ the 
electrostatic chuck by which the upper electrode with which semiconductor fabrication machines and 
equipment and 2 make a vacuum chamber serve a double purpose, and, as for 3, 1 makes the feed 
hopper 8 of reactant gas serve a double purpose, and 4 were prepared in the bottom electrode, and 5 was 
prepared in the bottom electrode 4 and 6 / a semi-conductor wafer and 7 / an adjustment machine and 
12 ] coaxial gables. 

[0024] Moreover, it is characterized by for drawing 2 showing an example of the configuration of the 
power source 10 for electrostatic chucks of drawing 1 , and carrying out feedback control of the output 
of that the desired output of a damped-oscillation wave can be generated in consideration of the property 
of a semi-conductor wafer, and the power source 10 for electrostatic chucks at the time of semi- 
conductor wafer balking, and outputting the more exact electrical potential difference of a damped- 
oscillation wave especially. These consist of hardware (not based on program control, such as a 
microcomputer mentioned later) altogether fundamentally. 

[0025] In drawing 2 a direct-current main power supply and 102 101 The power transistor for switching, 
Two partial pressure resistance 104a for 103 to feed back a pressure-up transformer and for 104 make 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2007 



JP,08-250579,A [DETAILED DESCRIPTION] 



Page 5 of 9 



high-pressure output voltage feed back, The filter circuit which consists of resistance 105a to which the 
output dividing network which consists.of 104b, and 105 graduate a switching frequency, and two 
capacitor 105b, The contact for a short circuit for 106 to short-circuit the output terminal 130 of the 
power source 10 for electrostatic chucks, and 107, 108a and 108b are the switches and diodes for 
rectification of the output of the pressure-up transformer 103, and a polar switch. In addition, the switch 
107 which performs a polar switch of an output side is realizable by the solid state switch, the reed relay, 
a mercury wetted contact relay, etc. Moreover, the usual relay may be used when the period of vibration 
can be made late. 

[0026] The neutral zone generating circuit for making the neutral zone of the control input for measuring 
stabilization of a polar change-over transition stage which consists of the control amplifier for PWM 
with which 1 10 performs ON / off control, a subtraction component for which 1 1 1 performs subtraction 
with a control signal and the feedback signal from the output dividing network 104, and diodes 1 12a and 
1 12b with which, as for 1 12, antiparallel connection of the pair was carried out, and 1 13 are the polar 
change-over controller of the high-tension side which carries out change-over control in a switch 107 
according to the control signal from the below-mentioned buffer amplifier 1 14. [ the power transistor 
102 for switching ] 

[0027] As for the change-over gate section to which 1 14 switches the buffer amplifier of the input 
control of a high voltage power supply, and 115 switches the adsorption tense signal C at the time of 
adsorption, and the damping-oscillation signal D at the time of balking, the analog switch to which 1 16a 
and 1 16b switch by control of this change-over gate section 115, and 1 16c and 1 16d, resistance and 117 
are multipliers. 121 is the selecting switch of these damped-wave form signals in the selecting switch as 
which 119 chooses these oscillatory wave form signals with the oscillatory wave form signal generator 
with which 1 18 generates various oscillatory wave form signals, and the damped-wave form signal 
generator with which 120 generates various attenuated wave train signals. 

[0028] The damping-oscillation signal D can acquire the oscillatory wave form signal of the oscillatory 
wave form signal generator 118, and the attenuated wave train signal of the attenuated wave train signal 
generator 120 by letting a multiplier 117 pass. At the time of balking, this damped-oscillation signal D 
turns into a control input signal to the switching power supply of an electrostatic chuck. The damped- 
oscillation signal D chosen as a control input signal is inputted into the subtraction component 1 1 1 
through buffer amplifier 1 14 grade in the change-over gate section 115. 

[0029] With the subtraction component 111, feedback control is performed, subtraction with the 
damped-oscillation signal D and the signal fed back from the output side is performed, and it is 
outputted as a signal for the power modules (PWM) to a power transistor 102 from the control amplifier 

1 10 for PWM after that. Thereby, pulse width is controlled by the power transistor 102, and it is 
controlled so that the output voltage from an output terminal 130 becomes the same as the damping- 
oscillation signal D. 

[0030] In addition, a switch 107 and Diodes 108a and 108b constitute rectification / polar change-over 
section, a filter circuit 105 constitutes the filter circuit section, the adjustment machine 1 1 and the 
coaxial gable 12 of an output terminal 130 and drawing 1 constitute the feeder circuit section, the 
contact 106 for a short circuit constitutes the output short circuit section, and the oscillatory wave form 
signal generator 118 and a selecting switch 1 19 constitute an oscillatory wave form signal generator. 
[0031] Moreover, the damped-wave form signal generator 120 and a selecting switch 121 constitute an 
attenuated wave train signal generator, a multiplier 1 17 constitutes the multiplication section, the 
change-over gate section 115, analog switches 1 16a and 1 16b, Resistance 1 16c and 1 16d, and the buffer 
amplifier 1 14 constitute the signal change-over section, the polar change-over controller 113 constitutes 
a polar change-over control section, and the output dividing network 104 and the attenuation component 

1 1 1 constitute the negative feedback circuit section. 

[0032] Next, actuation is explained according to the wave shown in drawing 3 . (a) is the output voltage 
wave of the power source 10 for electrostatic chucks. The start at the time of adsorption shows for 
controlling the charging current to the electrostatic chuck 5 in two steps, (b) is the wave of the 
adsorption tense signal C, and the output of the power source 10 for electrostatic chucks at the time of 
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adsorption has become a thing according to this. 

[0033] After adsorption is completed, (9) is a power-outlet short circuit signal for closing the contact 
106 for a short circuit and short-circuiting a power outlet in order to make the charge charge of the 
electrostatic chuck 5 discharge early. This has good effectiveness, when the electrostatic chuck body 
stated in the example 3 is used together with what is short-circuited directly. 

[0034] Then, the damping-oscillation signal D of (f) can be made by going into a balking sequence and 
multiplying the oscillatory wave form signal of the oscillatory wave form signal generator 1 1 8 of (d), 
and the attenuated wave train signal of the attenuated wave train signal generator 120 of (e) with a 
multiplier 1 17. At this time, the oscillatory wave form signal of the oscillatory wave form signal 
generator 118 and the damped-wave form signal of the damped-wave form signal generator 120 can 
choose a desired thing in consideration of the electrification property of semi-conductor EUHA 6 with 
each selecting switch 119 and 121 . 

[0035] Two or more sorts of oscillating signals, such as a sine wave, a square wave, and a triangular 
wave, are generated, and the attenuated wave train signal generator 120 also generates two or more sorts 
of attenuation signals, such as linear attenuation and an exponential decay, and the oscillatory wave 
form signal generator 1 1 8 can choose them from such combination. 

[0036] (g) explains this in the example 2 about the neutral zone generating circuit 1 12. (h) is a polar 
change-over signal for switching the polarity of an output side acquired by judging the polarity of the 
positive/negative of an above-mentioned damping-oscillation signal, and the polarity of a damping- 
oscillation signal is judged with the polar change-over controller 113, and it outputs a signal like 
illustration to a switch 107. 

[0037] The wave form chart at the time of impressing the applied voltage of a desired damping- 
oscillation signal wave form to a bottom electrode at the time of balking is shown in drawing 4 like this 
example. In (a), applied voltage and (b) show the timing of a power-outlet short circuit, and (c) shows a 
suction force. By impressing the applied voltage of a desired wave-like damping-oscillation signal wave 
form, as shown in (c), it is lost again that a suction force occurs. 

[0038] In addition, although the power source 10 for electrostatic chucks shown in drawing 2 consists of 
hardware fundamentally altogether, the parts of the oscillatory wave form signal generator 118, the 
damped-wave form signal generator 120, selecting switches 119 and 121, and a multiplier 117 may 
consist of D/A converters 31 which change into an analog signal the digital signal which the 
microcomputer 30 with a built-in wave generating program and this output as shown in drawing 5 . 
[0039] What is necessary is for the software of a microcomputer 30 to realize an algorithm equivalent to 
the arbitrary function generator called a common name and a function generator, and just to output this 
digital value through bipolar type D/A converter 3 1 . 

[0040] As mentioned above, can choose the desired output of a damped-oscillation wave at the time of 
semi-conductor wafer balking, and can generate in consideration of the property of a semi-conductor 
wafer, in this example, at it, and the output of the power source for electrostatic chucks is fed back. 
Since the more exact electrical potential difference of a damping-oscillation wave can be outputted by 
constituting a closed loop between control input signals, and performing feedback control, again, 
adsorption power does not occur and balking can be ensured. 

[0041] example 2. ~ especially this example is related with the neutral zone generating circuit 1 12 of 
drawing 2 . A neutral zone is formed in the switching point of the positive/negative of the damping- 
oscillation signal D by the neutral zone generating circuit 1 12 which consists of diodes 1 12a and 1 12b 
by which antiparallel connection was carried out. The signal is shown in (g) of drawing 3 . This needs a 
polar change-over of the output side by the polar change-over controller 113, the switch 107, and Diodes 
108a and 108b, after making a control input signal into zero and completing a polar switch of an output 
side certainly, it is inputting a control input signal between this polar change, and it is planning certainty 
of operation and safety. 

[0042] As mentioned above, in this example, when vibration forms a neutral zone in the point which 
switches to forward and negative and cuts and replaces the polarity of an output side with the time 
amount of this neutral zone at the time of balking, stabilization of control of a transition stage can be 
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measured. 

[0043] The equal circuit about the electrostatic chuck in the vacuum chamber of plasma treatment 
equipment is shown in example 3. drawing 6 . Cc and Rc show Cw and the capacity of the electrostatic 
chuck 52 and resistance, and Rw show the capacity of the adsorbate (here semi-conductor wafer 53), and 
resistance. Rp is the equivalent resistance of plasma discharge. 

[0044] As shown in this circuit, after charging, discharge of the charge of the both ends of the capacity 
Cc of the electrostatic chuck 52 takes time amount only by short-circuiting the output of the power 
source 50 for electrostatic chucks at the contact 106 for a short circuit. Moreover, a value (about 100 M 
omega) with the big resistance Rc of the electrostatic chuck 52 is needed. This is because it is necessary 
to enlarge resistance Rc compared with the resistance Rw of the semi-conductor wafer 53, to make small 
the electrical potential difference concerning Resistance Rw, and to control the charge up of the semi- 
conductor wafer 53. 

[0045] Since charge and discharge are performed through the electrostatic chuck power source 50, the 
semi-conductor wafer 53, and the equivalent resistance Rp of plasma discharge, time amount 
compaction of discharge is difficult only in a power-source short circuit at the time of discharge. Then, 
the semiconductor fabrication machines and equipment which have improved this are explained below. 
[0046] Drawing 7 is drawing showing the configuration of the semiconductor fabrication machines and 
equipment by another example of this invention. In drawing 7 , the same sign shows the same as that of 
what is shown in drawing 1 , or a considerable part, and explanation is omitted. In semiconductor- 
fabrication-machines-and-equipment la of this example, the optical switching element 13 for short- 
circuiting the electrostatic chuck 5 and the bottom electrode 4 electrically is formed in the vacuum 
chamber 2. In addition, when installing into the vacuum chamber 2 which performs plasma treatment, it 
is necessary to cover this optical switching element 13 in the covering 14 grade made from the ceramic 
of plasma-proof nature. 

[0047] Moreover, in order to lead the optical control signal for turning on/off controlling an optical 
switching element 13 to the vacuum chamber 2 from the chamber outside, window part 2a of 
transparence is prepared. And this is sent to an optical switching element 13 through window part 2a, 
and an optical switching element 13 short-circuits the electrostatic chuck 6 and the bottom electrode 4, 
and makes the electrostatic chuck 6 discharge compulsorily by generating an optical control signal from 
the light emitting device 1 5 which is the light-emitting part formed in the outside of the vacuum 
chamber 2. 

[0048] In addition, resistance may be inserted in an optical switching element 13 in order to restrict the 
rush current of the discharge current. Moreover, although the power source 10 for electrostatic chucks 
by this invention explained to drawing 7 in the previous example as a power source for electrostatic 
chucks is shown, it is not limited to this. 

[0049] As mentioned above, in this example, as a component for connecting a bottom electrode with an 
electrostatic chuck too hastily compulsorily, since the optical switching element which can control by 
light was used carrying out incidence of the light from the chamber exterior — control — it can carry out 
- thereby — the inside of a chamber — an electric wire ~ a lead-in ~ discharge of an electrostatic chuck 
can be controlled without things, malfunction of the component for a short circuit can be prevented, and 
the structure of semiconductor fabrication machines and equipment does not become complicated, either 

[0050] example 4. ~ this example is related with the structure for making it discharge more efficiently 
especially about the electrostatic chuck of the semiconductor fabrication machines and equipment of the 
above-mentioned example 4. Drawing 8 shows the structure of electrostatic chuck 5a by this example, 
and the bottom electrode 4, in part, (a) is a sectional view and (b) is a perspective view. As shown in 
drawing, the electrode pattern 57 by which the semi-conductor wafer of electrostatic chuck 5a formed 
carbon with near this electrostatic chuck 5a and temperature expansion coefficient and the thin 
conductor of a stainless steel system in the field where it adsorbs with means, such as vacuum 
evaporationo, is formed, and one side of an optical switching element 13 is connected to this. 
[0051] The electrode pattern 57 is a radial and the network type thing to which the conductor extended 
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annularly from the core of electrostatic chuck 5a so that it may spread in homogeneity in the field of 
electrostatic chuck 5a. And if an optical switching element 13 is made to turn on, electrostatic chuck 5a 
will discharge at a stretch to homogeneity efficiently. 

[0052] An electrode pattern seems moreover, to cover the whole surface of electrostatic chuck 5a like 
the electrode pattern 58 shown in (c) of drawing 8 , and (d). Furthermore, an electrode pattern should 
just be the thing of the configuration which spreads in homogeneity in the field which is not limited to 
the configuration of this and adsorbs the semi-conductor wafer of electrostatic chuck 5a. 
[0053] According to this example, the semi-conductor wafer of electrostatic chuck 5a as mentioned 
above to the field where it adsorbs Since it was made to short-circuit compulsorily electrostatic chuck 5a 
and the bottom electrode 4 by forming the electrode patterns 57 and 58 which spread in homogeneity in 
this field, connecting an optical switching element 13 to this, and making an optical switching element 
13 into switch-on The charge charge of electrostatic chuck 5a can be made to discharge to homogeneity 
efficiently, as a result it can secede from a positive semi-conductor wafer. 

[0054] example 5. - in this example, it shall be based on this invention that shows the power source 10 
for electrostatic chucks to drawing 2 </A> in semiconductor-fabrication-machines-and-equipment la 
shown in drawing 7 which formed the optical switching element 13 which short-circuits the electrostatic 
chuck 5 and the bottom power source 4 And while closing the contact 106 for a short circuit shown in 
drawing 1 and short-circuiting a power outlet at the time of the power-source short circuit after the semi- 
conductor wafer adsorption shown in drawing 3 and drawing 4 , it can be made to discharge by the 
electrostatic chucks 5 and 5a still more efficiently and correctly by also turning on an optical switching 
element 13 (switch-on), and short-circuiting the bottom electrode 4 with the electrostatic chucks 5 and 
5a. 

[0055] 

[Effect of the Invention] As mentioned above, in invention of the 1st of this invention, can choose the 
desired output of a damped-oscillation wave at the time of semi-conductor wafer balking, and can 
generate in consideration of the property of a semi-conductor wafer, at it, and the output of the power 
source for electrostatic chucks is fed back. Since it enabled it to output the more exact electrical 
potential difference of a damping-oscillation wave by constituting a closed loop between control input 
signals, and performing feedback control The effectiveness of being able to offer the power source for 
electrostatic chucks which can perform balking which is the variation in balking time amount, and which 
was trustworthy rather than there was nothing, and was stabilized is acquired. 

[0056] Moreover, stabilization of control of a transition stage can measure and the effectiveness of being 
able to offer the power source for electrostatic chucks which can perform balking which is the variation 
in balking time amount further, and which was trustworthy rather than there was nothing, and was 
stabilized is acquired by forming a neutral zone in the point from which vibration of a damping- 
oscillation signal switches to forward and negative at invention of the 2nd of this invention at the time of 
balking, and switching the polarity of an output side to the time amount of this neutral zone. 
[0057] Moreover, since the optical switching element which can control by invention of the 3rd of this 
invention with light as a component for connecting a bottom power source with an electrostatic chuck 
too hastily compulsorily was used There are nothings, carrying out incidence of the light from the 
chamber exterior — control — it can carry out — thereby - the inside of a chamber - an electric wire — a 
lead-in — Discharge of an electrostatic chuck is controllable, therefore malfunction of the component for 
a short circuit can be prevented, and the effectiveness of structure also being able to offer easy 
semiconductor fabrication machines and equipment is acquired. 

[0058] In invention of the 4th of this invention, the semi-conductor wafer of an electrostatic chuck to 
moreover, the field where it adsorbs Since it was made to short-circuit a bottom electrode with an 
electrostatic chuck compulsorily by preparing the electrode pattern which spreads in homogeneity in this 
field, connecting an optical switching element to this, and making an optical switching element into 
switch-on The effectiveness of being able to offer the semiconductor fabrication machines and 
equipment which the charge charge of an electrostatic chuck can be made to discharge to homogeneity 
efficiently, as a result can secede from a positive semi-conductor wafer is acquired. 
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[0059] And it sets to the semiconductor fabrication machines and equipment which prepared the optical 
switching element which short-circuits an electrostatic chuck and a bottom power source in invention of 
the 5th of this invention. The power source for electrostatic chucks shall be depended on this invention. 
At the time of the power-source short circuit after semi-conductor wafer adsorption By also making an 
optical switching element into switch-on, and short-circuiting a bottom electrode with an electrostatic 
chuck at the same time it closes the contact for a short circuit and short-circuits the power outlet of the 
power source for electrostatic chucks The effectiveness of being able to offer the semiconductor 
fabrication machines and equipment which can make discharge still more efficiently and ensure to an 
electrostatic chuck is acquired. 



[Translation done.] 
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7, 1 0 8 a*<ktfl 0 8 bti#ffih7>Xl 0 3 ©ffl 
#©a«Ms«fctf«tt«JOIM.©;fc»©X'f yttJzXfjf 
-it- FT**. &4S. tti7J®l©ffitt«l9&A£fT5X 
^7^10714. yy\ >J - H 'J 1/-. 

[0 0 2 6] 1 1 OttX-f yf>^in7-h5>^ 
* 1 0 2©*>/*7«K*ff5PWMffl«lf|l*tWI, 

1 1 ittMmt^tm*»«iaBSi0 4«>6O7Y-H 

/1y*#*fc©*»*f?3*JWf. 1 1 2«-*f©jg 

atJdftttsnfc^^-Hi 1 2 a, ii2bima 
*#*fpom-rfc»«D^«#3fi4H». 1 1 3\mm<D 

[0 0 2 7] 11 4ttME«|te>AfttMPO/X?7r7 

>7, 115 emoftiiMm^c t. uko 

«»S»»^D*iO»3«lA*«*y-H», 116a. 
1 1 6 btt5lO«lfty-h«l 1 5®«HfcJ:D^-f y 
?>y*ff37^-n^'f yf 1 . 116c, 1 16d« 
fift, 117 ttil»SgT*-5. 1 l 8 tt&WRftttflHff 

^&»ft-r*s«jst»fi^«4«'ri 1 9ti^ne.©« 
»a»«^sa«-r*aiRx-f yy\ 120 K&mim 
*»«^***-r*«ta*we^58£»-e 1 2 lacn 

[0 0 2 8] MSSidffi^Dtt, S»tt&Mg£Sg l 
1 8©m«^*&at*l»MreX£»l 2 0©MS 
8c^«*f&*g8§ 1 1 7 let 0*«J:ti9»T! 

X-f yy^MKcWIIAaflWifc*. 

SKI 1 5T«d«A7J«^<!:UTS*?$nfeMSS«im^ 

Dlt Av7r7>71 1 4**fl>LT*i**^ 1 1 1 

[0 0 2 9] |ftftM?l 1 ITS, 

*»frfen, j*afi»m^DtHi*ii«t07Y-H/iyi' 
3nfc«*ti©«*a*fffcn, *©&. pwmdiiwb 

ffittl 1 0 /17-hy>-7Xy- 1 0 2^©/17- 

*-^a-;KPWM)ffi©i^i:iTtu*sni), unic 

<fc0. ^7-h7>^X^l 0 2fc«fc0/x;px**t3> 
Ma-JPStt. ffl7J«? 1 3 03^6Offl*«BE«». MS 

WMB*D t n u tzft* <t 3 tcffifli a n* . 

[0 0 3 0] X-f yy^l 0 7*J:aC^-f*-P 1 

0 8 a. 10 8 btftt^fftttil&ffi&MrtU 7^ 
*IIK1 0 Bj^/l^HIHfeflMKU fflMfl 3 

o . h i ©n^gg 1 1 *xxnmy-7fr 1 2 mhus 



(5) #M¥8-2 5 0 5 7 9 

u snttvff*ft&si 1 8*j:tf»Rx-r y^i 1 

[0 0 3 1] tt*tt»A4&£Sl 2 0*5<ktf& 

&X-T y?l 2 l^^#«*3£B*MftU ft* 

s§i 1 7 u *a*y-h«i 1 5. 7-r 

D^yfliea, 116b, Mll6c, 11 

6di5<fctfA'y7y7>7l 1 4 

U Stttt&ttflSl 1 3*tffitt««tt»«*«|j*t. 

10 ttitftmm® 1 0 4 * j:i«ai«^ 1 1 1 wmmrn 
mm®,-?*. 

[0 0 3 2] Jfcfc, H3fcw-rtt»KaoT»fP*l8W 
T?»*. »*^f©4±*<D*<2aBf7?*LTVi*©tt, 

(b)», !R»i*ttfi«^co»jB-c*o. wsmmn 

[0 0 3 3] (c)tt. «««^Tbfc«, HWlry* 
0 6£Hi;T«^ffl7J££ii&ai*S;fc£©«^ffl7JS& 

[0 0 3 4] *©ft, «ffil->-^>X{CA0. (d)©« 
ntt»tt«X£«l 1 8©MMfc»flH»i. (e)©MS 
*#«HWB3iSl 2 OOttSttftmeilUHgi 1 7T 

#ft^b-rc:tK:±D. (f XDMmmmmnD&ftDtii 

-fCfcOTftt. -©Nr. S»«»«<W&£»1 1 8© 

30 mm&mmt. mmmwmami 2 o©ms&^ 
M^tt^n^n©ii«x-f y? 1 1 9. 1211:^0, 

[0 0 3 5] SMHMI*IB£S1 1 8 
Si, gfttt. =Aft*©ttfta©SIMre*a£U * 
&ttSttJMt9ft£8 1 2 0 feflAffitattMS+ffilk 

[0 0 3 6] (g)U?FWHI£llKl 1 2(cM-TSfc© 

««s»«^oiEft©«tt*«wfr * c t ic<k d# 
m*M©att^«"9SiA^)fcje»©ffitt«m«^T* 

0, ffitt«J^«l»l§l 1 3-C««fi»ffi#©ffitt*t«»f 
3nTH7S©«k3fcte#SX'f y^l 0 7(CtB*-T5. 
[0 0 3 7] 04(Ctt. ::©5lffi0!l©±5lci!iK^lc. 
BfS©MSfi»i«^ifi^©Wl)D«E$T«ffilcBJJ)DUfc 
«-&©«^El&^1-. (a)«BJJlP«JE, (b)«ttiiffl^ 
S^©3"f5>y*. (c)tt»3l**w-r. Bfa©*»© 
«*fi»«^*»©B«Il«flE*BiiOf *Htfc«kD. 

50 <c)fcjs-r«fc3icB*. R§i**»«*-r*^tfia<tt 
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(6) 

9 

3. 

[0 0 3 8] &*, m 2 fcjRfllWtf 1 * y ^fflttH 1 o 

1 1 8, tt*&flHI4ft£S 1 2 0> jg 
KM'yflH, 1 2 l*3«ktf§Hgggl 1 7©gR# 

[0 0 3 9] «fis ^r^^a^x^-^tHftf 10 
n>bfa-^3 0©77 hWT^SU ZLOt^V 

[0 0 4 0] fit±©J:3KC03!iai«K*V»Ttt. 

fc. »*?*y*ffl«S©tHA£7.f--F/'f5/*l,T. 
f«l»&ff5J:tK:J:D, Jc»3IE«8&«Stg»liftJg©* # 
5 £ «Ht|llBj8«ff A*. 

[0041] mmm2. z<D$tmmim\z, &2<D^m 
m%!k®&i 1 2 icmt* *>©-?;&*. rnmmmn 

fcy-f^-Hl 1 2 afcitf 1 1 2b^6A«7ttttn 

&\z?fmmmrtt>nz>. ■e©##«03©(g)fc* 
r. ^nit «tt<g&<Hffsi i3, x^7fio7* 

±tf^*-H10 8a, 108btJ;5aiAfflfflHS 

mmwm-z&v. £©*ttw**.©in»«WAa«*» 30 

[0042] &±<D&5\zz<Dmmm-e\t. mi&mz. 
wmnfim. &\zw)»t>z-$'i>h\z*ms&m\-f. z\ 

©^i5#©^WtCffl*ffl©ffitt$« D H £ fc«k 0 , 
[0 0 4 3] £J£0!I3. H6 fc^XvfflSSlt©** 

>a*i*i©#«5p^ v v izm-rz^mm®**?. c 

c, R c t4#«?Y y ? 5 2 ©$*fc<ktflg£i. Cw. 40 
RwttR*4l!K£CTtt¥**9XA5 3)©**6J:tf 

[0 0 4 4] ^©0Kfc^-r±'5fC, jSIStlftl, » 
5 0©til**®ilSffla^l 0 6T-fi*S 
■fSfc'tfrtt. BM^* y ? 5 2 ©g»C c ©PJiS©* 

Jg#iRc«;*:i§ffcfi(l 0 OMQSflDj&t&gtSn-S. 
wtlteigJaR c 5 3 ©JBftRwKJttT 

*£<U JSiSRwfc*>*»««EE*/h3<U ¥£#7 
XA5 3©5 1 *~i'7y7'S»Wi-*<JS«!i«**38»6T 50 



#M¥8-2 5 0 5 7 9 

10 

[0 0 4 5] *Mty*yiMI*5 0. 

7XA 5 3 , ^XvlMtoWilffiR p taUTtft) 

[0 0 4 6] H7tt£©»H©8(©*iM!lfc«fc* i M*fc 

mmmmomi&ZK-rm-z&z. h7c*v>t. site 

9Hf4«B§T*. ^©SUS03©*«#:»jigei aTli 
y V 5 <fcT«ffi4 £*«^«fcfii(SSli:5fc© 

*ITV»«. COJtX-f 3tt. 7"5 

xvfflg&ff^^^5 1 Y>A*2©tf ic^e-rs«^ic 

[0 0 4 7] *^-^>A'2(Cl4, ftX'fy^ 

+ j§HJ©®8B2 a*W*Sft 

•V, Jintf»*«2 a&IoT*X-1'yf>^f 1 3 tc 
Sffi4££fiifg2-B\ 6«!feMttC;R«£ 
[0 0 4 8] ft*, £fe««8£©SSA««E£f&IIEf *fc© 

m7\z\mm^^y^mmmtvx9t(Dmmmr 
mwvrcz.<D%mz£z>w>m?-*y>7mmmi ow^t* 
nTi^*trtnciSj£3n-5fe©-ei4^v». 

[0 0 4 9] &,±<0£.5teZ.<D9mm\Z)SKXtt* »H 

?v v v £-Fnn&&Mmzm&-rzftif)<D% : ?£v 

tcUfc©T% 5"^ >A*^«fc K) yt&AM-tZ ZtlZ&Q 
M®Zft5Z.ttfTZ, Ztl\Z£K)?*>rt[*l\zmm* 

§ijic t/s. < y # omttmm? « ^ £*<t? 

[0 0 5 0] *J£M4. r©^JS«fl|{4, ±IB*»0tJ4© 

*m#®mmw<D®n?*9?\zmL. mz. ±0^$ 
^<ft«$-&^.fc©©#iji[cB8-rsfc©-efes. Ei8i4 

£©*««fc«fc*IM^*y*5 ai^fctTFMM©*! 
jSS^L. (a)(4-65»rffi0. (b)(4^«0T»?). 0 
3 £. »*f l +yi'5a©¥»#'>XAj5« 

K»$n^ffiicf4, i©»ii^t y^ 5 a tmsimmm 
^nic^x^ y 1 3 ©-*3&»««anTv» 

•5. 

[0 0 5 1] Sc*fflSffi5 7t4, #ff^^5 a©B5 
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11 

n*. 

[0 0 5 2] »«IB«ffitt08©(c):fc<fctf(d) 

ic*-rK«ffl*s 5 8 ©«fc ^ fc, mmr* *> ^ 5 a <d± 
ttcn©»ttfciB«3n*t>©TM4&<, »n?*y>? 

5 a©¥»*#XA*8»T*fflfcia-fct«**S»tt 

©t>©-e&nii«j:^. 

[0 0 5 3] &±©J:3fc;i©XJfi«fc<kntf. i^*? 1 
ts/^ 5 a ©¥*#>>XA)5tR*r SftSfflfc, z\<DW\z 
J^-tM««4»iiti5 7. 5 8SBM*, rtlt^ 

*«4ft»M«ic®»stf*<fc'5fci/fc©-c, mm?* 

a©5 L ^-v?«^S34^ e fc<*0^-lC»m$-a: 
tM>Ttt«X&¥^tfXA©«K:i*fr 

AS. 

[0 0 5 4] gftflS. COSEJMlTtt. 

5 tym.M4 tzm&Tzytx^ y?>irm¥ 1 3 &s 

tt£0 7 {C^-T^^Sjg^fi 1 a fcfc^T, IMtf 1 * 

s/#ffl«Ki o £S 2 tc^-r;i©3!HJi;: <£$*>© £-T 

©WWHUWK, 0 1 fc*-r*l»ffl»A 1 0 6 £Bf UT 

*>*>(Wa««)UTl»«yiryi'5. 5a<hT«ffi4 
ZMmnz>Z\t\z£r). S6fc$M»A<*ojE«fc» 
m^-v y * 5 . 5 a KSWSfr frits CiiW**. 
[0 0 5 5] 

[»>?!©»*] K±©«fc3fc, E©Sffl!©l&l©5SW"C 
tt. **#*XAliKII*fc¥»fc»>XA©»tt*#*l, 
TJJra©*X^tt»©lHrt«»RLTBSrr« E 

-P/tyirlWIftfriEifcJ:?), <fc 9 iMfc«3fil(i 
*»©«£E*a*f*::i*»T?#*J:3fcl/fco-e. HI 

•So 

[0 0 5 6] H©3l9J©iB2©9HfrTrtt, ssiais 

IC, ^gfii!jM^©lgil*iiE. ftt«0lb5W>h 
K3F«»SK»t. E©**#ffll»*IHfclH*tt©«.ttS« 

DiM.*;ricJ:B. ii««©iw«©«jt<fc39»w-n. $ 
ens. 

[0 0 5 7] *fc, H©&9i©Sg3©$69rai, llf 
*y^tT«»ft!l*Wfcfil»-r*fc»©3lfPtl/T. 



(7) 1WP8-2 5 0 5 7 9 

if 

!E-3TiBlftffl©*^©W»^«tKrJhTr*. ftowtfefl 

*a*»*«3B«iiftii«Tr*4*©«Sft«tft6n*. 

[0 0 5 8] *&, C©«W©*4©«WTff4, 
+ y*©*MM*:'>XA!Wft»Sn*Hfc, J:©M(C^- 
K»<5*»*tt«ffl«i*tttt, Hftfc3fcX-r 
10 **»KU *X*y^>^*?*»att»te3l«;: 

•5icbfc©T> I*** 1 * y4'©5 l +-y««f*»*J:< 
[0 0 5 9] *LTC©58W©»5©*WT?tt, 

5W!ic.k*'b©iu ¥*tt9xAgt*&©«wBigi9 
mist. 3tx-r s»^>y*^t>3»a«ttfc 

c tii«T?#*¥»*llj6Slt*!IftTr***©J»*!W» 
ens. 

[0iS©ffi*^RW] 

[01] C©S!W©-SIJSMlc±Si»«? L i's/^ffl« 
^£ffiA£¥*#8Sit8H©«J&£^t0-C&S. 

[02] m ©#*?****!**©*£©-«** 

30 -T0TS-5. 

[03] m2<D»m?*y>?%mMv>mftz®,wtz> 

&*©S0g0T!&S. 

[04] H2©iw^ry*ffl«H©»3l*«K?itt- 
sfc©©ifcjg0-r;fes. 

[0 5] 0 2©i&e3^y?ffl«I©-gB£V7 
X7T«j£L£#£©#t$£7jVr0Ta&S. 
[06] 7 , 5X"Tfflajfi«©*ffi5 l f >/tfi(9Mf 

[0 7] C©9ffl©9J©JBfiM££&¥«ttS&iHI 
40 ©*^S^-r0T*-5. 

[08] ^©BiJIOMo^WWfc.fcSlMK 1 *?** 
<ktTF€ffi©«jiS:^-r0-C*S. 

[09] 7? xvffisgM©!**?* 2/* atgtfsn 

fc«ffi©«f£ Sr^-T 0"Cifc s . 

[010] &*©»«?*> y ? ft«M©nfl*$K9Tr 
•5&©©i£IS0-Ci&-5. 
HW©KW] 

1, la ¥*#fiit£H, 2 Jtft^WC. 2a 
SgfflS, 3 ±«*. 4T««I> 5. 5 a I**?* 9 
50 V. 6 *»#9X/\. 7 ^n-X. 8 ftJ&D, 9 
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(8) 

13 

»«p, 10 #m?*y?mmm. n s^ss, 
12 mm*— 7jk 13 yez^y^y?^ 14 

*;t-, 1 5 SBfe**, 3 0 *»»ft^D^5A 
rt«Y>rirn:i 3 1 D/Ag&g§, 5 

7, 5 8M&fflttffi. 10 1 »8fE£«ig. 102 X 

-ivJ-yvmw-YyyvTs*. 103 #jEh5> 
104 ta^^sijiiK. 105 7^;^@?s, i 

0 6 Ml&mm^ 10 7 10 8a, 10 



#BB¥8-2 5 0 5 7 9 

14 

8 b ^ h, n o pwummmm^ 1 1 1 
1 1 2 *m#&§i®&, 1 1 3fttt^ 

MflS. 114 n>y7 7 7>7\ 115 h 
IS, 116a, 116b T^D^X-fy?, 116 
c, 1 1 6 d (gft. 1 1 7 1 1 8 fifttt 

119, 12 1 SKX-f y?, 1 2 0 

tt*ttm*%£& 1 3 o mawf . 



ran 



[03] 




10 



i2-.«tt*-:0u 




i_i~i_n_rLa««w*ffls 



[04] 



[05] 



B$ffi 
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(9) 

* 



ftm¥8-2 5 0 5 7 9 
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(10) 



#M¥8-2 5 0 5 7 9 



[07] 




-10 



[09] 



[010] 




(a) 



(b) 




— awatff 



